abstract introduction: National surveillance data are needed for the lesbian, gay, bisexual, and transgender population, a group which has been shown to have unique health needs.
intrOdUctiOn
Cigarette smoking continues to be the leading cause of preventable death and disease, taking 443,000 lives each year in the United States alone (Centers for Disease Control and Prevention, 2008; Danaei et al., 2009; Mokdad, Marks, Stroup, & Gerberding, 2005) . To monitor trends in tobacco use across demographic groups, national population-based surveillance surveys reveal that tobacco use continues to be higher among individuals with low income and education, the uninsured, and among some racial and ethnic minority groups (Schiller, Lucas, Ward, & Peregoy, 2012) . However, national surveillance data are currently limited for the lesbian, gay, bisexual, and transgender (LGBT) population, a group which has been shown to have unique health needs (Institute of Medicine, 2011) .
Sexual orientation is an all-inclusive term comprising three domains: attraction (who a person is romantically or sexually attracted to), behavior (with whom a person engages in sexual behavior), and identity (which community a person identifies with) (Blosnich, Lee, & Horn, 2013; Lee, Griffin, & Melvin, 2009 ). The Institute of Medicine identifies three major challenges to collecting health data on sexual minorities: first, operationalizing and measuring sexual minorities (i.e., identifying the appropriate metric or metrics from the sexual orientation domains listed above); second, the willingness of respondents to disclose their sexual minority status; and third, collecting quality samples from this relatively small population (Institute of Medicine, 2011) . This study operationalizes sexual orientation as sexual identity per previously published studies (VanKim, Padilla, Lee, & Goldstein, 2010) .
As of 2012, no major federally funded health survey thoroughly asked about sexual orientation (Brown, 2011) . Due to the lack of data, some researchers have estimated sexual minority status as having an "unmarried partner" of the same sex in the same household using the National Health Interview Survey (NHIS) or the U.S. Census (Heck & Jacobson, 2006; Mayer et al., 2008) . However, this measure excludes those Advance Access publication May 16, 2013 without a current partner or those with a current partner not living in the household; without asking respondents about their sexual attraction, identity, or behavior, it is difficult to accurately account for the sexual minority population across time. The 2009-2010 National Adult Tobacco Survey (NATS) includes measures on sexual orientation and provides national estimates of tobacco use among the LGBT population (Engstrom & Mariolis, 2010) . A recent analysis of NATS data found that 32.8% of LGBT American adults aged 18 or older smoke cigarettes compared with 19.5% of their heterosexual/ straight counterparts (King, Dube, & Tynan, 2012) .
Surveillance at the local and state levels also point to high smoking prevalence among sexual minority adults Stall, Greenwood, Acree, Paul, & Coates, 1999 ) and a greater likelihood of smoking compared with heterosexuals (Blosnich, Jarrett, & Horn, 2011; Burgard, Cochran, & Mays, 2005; Conron, Mimiaga, & Landers, 2010; Lee et al., 2009; McKirnan, Tolou-Shams, Turner, Dyslin, & Hope, 2006; Pizacani, Rohde, Bushore, & Al, 2009; Tang et al., 2004; Trocki, Drabble, & Midanik, 2009) . Recent state populationbased health surveys in California , Arizona (Arizona Department of Health Services, 2006 ), New Mexico (VanKim & Padilla, 2010 , Oregon, Washington Pizacani et al., 2009) , Illinois, and Massachusetts (American Lung Association, 2010) have added sexual orientation items, and these studies confirm this disparity in cigarette use among sexual minority adults beyond studies with small convenience samples.
Understanding the tobacco use patterns of sexual minority youth is also crucial when examining health behaviors across the life course. Sexual orientation items added to the Youth Risk Behavior Surveillance Surveys in Massachusetts, Delaware, Maine, Rhode Island, Vermont, and some major U.S. cities show that the median current smoking rate among heterosexual high school students is 13.6% compared with nearly 31% for lesbian, gay, and bisexual (LGB) students. Current smokeless tobacco use and current cigar use are also higher for sexual minority youth (Centers for Disease Control and Prevention, 2011a). For adolescents, some longitudinal research demonstrates that teen substance use, including tobacco use, not only starts earlier among sexual minority youth (Corliss et al., 2013) but that it escalates more intensely into emerging adulthood than it does for "100% heterosexual" youth (Gregor, Zvolensky, Bernstein, Marshall, & Yartz, 2007) . A few studies did not find differences in tobacco use among certain subgroups of sexual minorities (Bowen et al., 2004; McCabe, Boyd, Hughes, & D'Arcy, 2003) . However, findings may be attributed to poor statistical power due to small sample sizes .
It remains unclear as to why sexual minorities generally smoke cigarettes at much higher rates than their heterosexual peers. A recent systematic review identified two broad domains that may influence these differences: first, risk factors that are unique to sexual minority populations, and second, risks for smoking that are common in the overall population but which are elevated in the sexual minority community (Blosnich et al., 2013) . Risk factors unique to LGB populations include actual and perceived social stigma and discrimination, identity within the sexual minority community, reactions to "coming out," and the cultural role of bars in some sexual minority populations (American Lung Association, 2010; Blosnich et al., 2013). Other risk factors common in the overall population but elevated in the sexual minority community include younger age, educational attainment, alcohol use, other drug use, and depression (Blosnich et al., 2013) .
The 31st Surgeon General's report on tobacco initiation and use among young people released in 2012 demonstrates that understanding tobacco use patterns among young adults is crucial to make significant progress in tobacco control (U.S. Department of Health and Human Services, 2012) . In 2011, 1 in 3 young adults under age 26 smoked cigarettes and adults between ages 18 and 25 used all forms of tobacco at the highest rates (Substance Abuse and Mental Health Services Administration, 2012). Ninety-nine percent of daily smokers report that they tried their first cigarette by age 26 (U.S. Department of Health and Human Services, 2012) . Additionally, the tobacco industry has historically targeted the LGBT community (Dilley, Spigner, Boysun, Dent, & Pizacani, 2008; Stevens, Carlson, & Hinman, 2004; Washington, 2002) and young adults continue to be a prime audience for tobacco marketing, particularly after the Master Settlement Agreement banned advertising to youth (Biener & Albers, 2004; Hafez & Ling, 2005; Hendlin, Anderson, & Glantz, 2010) .
The goal of this study is to fill a critical research gap by: (a) estimating tobacco use among sexual minority young adults compared with heterosexual young adults in a populationbased nationally representative sample, (b) assessing unique predictors of any tobacco use among sexual minority young adults compared with heterosexual young adults, and (c) assessing predictors of cigarette use and other tobacco products among sexual minority young adults.
MethOds

Respondents
This study uses the Legacy Young Adult Cohort, a nationally representative longitudinal sample of young adults aged 18-34 (N = 4,215) . The detailed methods of this sample have been described elsewhere (Rath, Villanti, Abrams, & Vallone, 2012) . Briefly, the cohort is drawn from the Knowledge Networks' KnowledgePanel®. The KnowledgePanel® is recruited via address-based sampling, a probability-based random sampling method which provides statistically valid representation of the U.S. population, including cell phone-only households, Blacks, Latinos, and younger adults. This study uses data from the baseline survey that was fielded during the summer of 2011. Poststratification adjustments were used to offset any nonresponse or noncoverage bias by weighting the data. Observations were deleted for those respondents where data were missing on the item, which assessed ever tobacco use (N = 14). This study was approved by the Independent Investigational Review Board, Inc.
Measures
Sexual identity was assessed using the following item : "Do you consider yourself to be (mark only one)": Response choices were adapted to include "transgender" as follows: "heterosexual or straight," "homosexual or gay/ lesbian," "bisexual," "transgender," "other," "don't know/ not sure." Additional analyses were conducted to compare only those identifying as "homosexual or gay/lesbian" and "bisexual" (LGB), consistent with previous studies in the adolescent population (Russell, Driscoll, & Truong, 2002; Udry & Chantala, 2002) . Participants who refused to respond to the sexual identity item were counted as missing. Sexual identity, rather than behavior or attraction, was chosen following personal communication with J. G. Lee to be consistent with forthcoming national measures (J. G. Lee, personal communication, May 6, 2011; Miller & Ryan, 2011; Senseman, 2008) .
Demographic factors include age, gender, race/ ethnicity, educational attainment, current employment status, and selfdescribed financial situation. Self-rated health status was assessed using the following item: "Would you say that your health in general is excellent, very good, good, fair or poor?" (Centers for Disease Control and Prevention, 2011b). Major depressive disorder was assessed using the Patient Health Questionnaire-2 (PHQ-2), a two-item depression screener (Kroenke, Spitzer, & Williams, 2003) . Generalized anxiety disorder was assessed using the Generalized Anxiety Disorder-2 (GAD-2) (Kroenke, Spitzer, & Williams, 2007) . Sensation seeking was measured using the eight-item Brief Sensation Seeking Scale (Hoyle, Stephenson, Palmgreen, Lorch, & Donohew, 2002) . Current alcohol, marijuana, and other drug use were assessed using the following question: "How often, if ever, do you currently use the following products?" with response choices "every day," "some days," and "not at all." Other drug use was described as use of "cocaine, heroin, ecstasy, meth, etc." Participants who responded that they used these products "every day" or "some days" were classified as current users.
Tobacco use was assessed with measures of ever tobacco use and past 30-day use in the full sample. Response categories for both questions included cigarettes, cigars, pipe (with tobacco), little cigars/cigarillos/bidis (like Black & Milds, Swisher Sweets, Phillies Blunt, or Captain Black), e-cigarettes (like BLU or NJOY), chewing tobacco (like Levi Garrett, Red Man, or Beech-Nut), dip/snuff (like Skoal or Copenhagen), snus (like Camel Snus), dissolvable tobacco products (like Ariva, Stonewall, Camel Orbs, Sticks, or Strips), and hookah/ shisha (hookah tobacco). Ever use also captured consumption of nicotine replacement products (like gum, patches, lozenges). Participants were asked to recall their age at tobacco product initiation and at progression to regular use, defined as monthly use. Given the rising prevalence of hookah use, participants were also asked whether they had ever visited a hookah bar or restaurant. Current menthol cigarette use was assessed using self-report, with participants entering their typical brand and identifying the brand as menthol or non-menthol.
Current use of cigarettes was assessed using the item: "Do you now smoke cigarettes every day, some days, or not at all?" (National Cancer Institute, 2006). The item: "Do you now use other tobacco products (not including cigarettes) every day, some days, or not at all?" assessed current other tobacco product use. Any current tobacco use was defined as being a current user of either cigarettes or other tobacco products. Dual use categories include current users of "cigarettes only," "cigarettes and other tobacco products," and "other tobacco products only." Respondents who reported no current tobacco product use, including those who never used a product were classified as "neither." Unlike adult surveys of tobacco use, participants did not have to meet a 100-cigarette threshold to be considered a current user.
Data analysis
All analyses were performed using Stata IC 11.0 (StataCorp, 2009) , and data were weighted to produce nationally representative prevalence estimates. Bivariate analyses were conducted to describe the distribution of sociodemographic variables by sexual identity, estimate the prevalence of ever use and past 30-day use for all tobacco products, visiting a hookah bar/restaurant, initiation after age 18, becoming a regular tobacco user after age 18, current menthol cigarette use, and current dual use of tobacco products. Differences in prevalence estimates were assessed using p values from the design-based F statistic. P values for differences in means were determined using the lincom command. Multivariable logistic regression models were used to calculate the adjusted odds ratios (ORs) for any current tobacco use stratified by sexual identity (heterosexual vs. LGB) using the "subpop" command, controlling for sociodemographics, self-rated health, major depressive disorder, generalized anxiety disorder, sensation seeking, and other substance use (i.e., alcohol, marijuana, and other drugs). Models were developed to evaluate the presence of interaction between LGB and education, alcohol, and other drug use. Multivariable models were also developed to examine predictors of current use of cigarettes or other tobacco products among LGB participants.
resUlts
Of the 4,159 young adults aged 18-34 in this study, 2.9% selfidentified as homosexual, 3.3% as bisexual, 0.3% as transgender, 1.2% as other, 2.3% as questioning ("don't know/not sure"), and 90% self-identified as heterosexual; 42 respondents (1%) were missing data on sexual identity. Table 1 highlights the significant differences in demographics between these groups. Compared with heterosexual respondents, homosexual respondents were more likely to be male (71.3% vs. 49.9%), and bisexual respondents were more likely to be female (78.7% vs. 50.1%). Transgender, other, and questioning respondents were less likely to be White. Those who responded "other" or "don't know/not sure" were more likely to be Hispanic compared with heterosexuals and were also significantly more likely to be of lower education than heterosexuals. Respondents who were unsure of their sexual identity were also significantly less likely to work full-time, to report not meeting basic expenses, and more likely to report symptoms consistent with major depressive disorder compared with heterosexuals. The prevalence of major depressive disorder was also higher among LGB respondents compared with heterosexual respondents (22.9% vs. 14.6%, p = .02), whereas the prevalence of generalized anxiety disorder was marginally higher in LGB respondents compared with heterosexuals (22.1% vs. 15.8%, p = .07). Mean sensation seeking was significantly higher in the bisexual group compared with the heterosexual group (25.42 vs. 22.87) and this was reflected in greater alcohol use (79.0% vs. 52.9%), marijuana use (37.7% vs. 11.5%), and other drug use (10.3% vs. 2.2%) among bisexuals. Other drug use was also significantly higher among homosexual respondents compared with the heterosexual respondents (8.4% vs. 2.2%). Respondents unsure of their sexual orientation were significantly less likely to be current tobacco product users compared with heterosexuals (8.8% vs. 22.2%), and homosexuals were significantly less likely than their straight counterparts to use other tobacco products only (0.5% vs. 3.8%). Table 2 presents ever use and past 30-day use of tobacco products by sexual identity. Ever use of pipes (with tobacco), chewing tobacco, dip/snuff, snus, and nicotine products (e.g., gum, patches, lozenges) was similar between heterosexual and LGB respondents. Ever use of cigarettes and hookah was significantly higher among the LGB respondents compared with those who identified as heterosexual. Additionally, homosexuals reported marginally higher ever cigar use (46% vs. 31%, p = .05) and dissolvable product use (4% vs. 0%, p = .001) compared with heterosexuals. Bisexuals reported significantly higher ever little cigar/cigarillo/bidi use (41% vs. 26%, p = .03). Past 30-day use was similar between groups for all tobacco products except cigarettes; consistent with patterns of ever use, LGB respondents reported a significantly higher prevalence of cigarette use in the past 30-days compared with heterosexuals (p = .004). Past 30-day cigarette use was 88% higher among homosexuals and 49% higher among bisexuals compared with heterosexual respondents. A greater proportion of homosexuals (39%) and bisexuals (43%) reported having visited a hookah bar/restaurant compared with heterosexual respondents (23%, p < .001), and homosexual respondents were significantly more likely to report initiation after age 18 (53% vs. 31%, p = .01). There were no statistically significant differences among the three groups in terms of either becoming a regular user after age 18 or menthol cigarette use.
The prevalence of any current tobacco use among heterosexuals was 22% compared with 35% in homosexuals and 31% in bisexuals (p = .04). Current cigarette use was 7 percentage points higher among homosexual compared with heterosexual respondents, dual use of cigarettes and other tobacco products was 8 percentage points higher, and other tobacco product use only was 4 percentage points lower among homosexual compared with heterosexual respondents. This represents a 30% prevalence of dual use in heterosexuals and 44% prevalence of dual use in respondents identifying as homosexual. Similarly, cigarette-only use was 5 percentage points higher, dual use 4 percentage points higher and other tobacco product only use 1 percentage point lower in bisexuals compared with their heterosexual counterparts. This corresponds to a 35% prevalence of dual use among bisexual respondents.
Multivariable regression of sociodemographic, health, and other substance use variables indicated different predictors of any current tobacco use among LGB compared with heterosexual respondents, controlling for all other variables in the model. Among heterosexual respondents, being 25-34 years of age, having a high school education or less, reporting lower socioeconomic status, having generalized anxiety disorder, greater sensation seeking, and current use of alcohol and marijuana were associated with a higher odds of any current tobacco use (Table 3) . Hispanics were less likely to report any tobacco use by 45% in the heterosexual group. In the LGB group, high school education, alcohol use, and other drug use were positively associated with any tobacco use. There were no associations between age, race/ethnicity, socioeconomic 
discUssiOn
This study is one of the first to examine tobacco use among young adult sexual minorities using a nationally representative sample in the United States. Findings support previous research showing significantly higher tobacco use among sexual minorities compared with heterosexual adolescents and adults, with 33% of LGB young adults reporting any current tobacco use compared with 22% of heterosexuals. These findings are also consistent with the results of state-based studies showing smoking prevalence ranging from 25% to 37% among sexual minority adults (Arizona Department of Health Services, 2006; Conron et al., 2010; Dilley et al., 2008; King et al., 2012; Maher et al., 2005; Tang et al., 2004) .
Although few studies have examined other tobacco product use among the sexual minority population, our study shows higher levels of ever use of hookah, cigars, little cigars/cigarillos/bidis, and dissolvable product use in sexual minorities Note. OR = odds ratio; CI = confidence interval; LGB = lesbian, gay, and bisexual. *p < .05, **p < .01.
compared with heterosexuals, with few differences in current use between these groups. Data from the NATS confirm significantly higher cigar/cigarillo/small cigar, flavored cigar, and waterpipe prevalence among LGBTs than among heterosexuals and similar pipe smoking use (King, Dube, & Tynan, 2013; King et al., 2012) , while other studies have found lower cigar and smokeless tobacco use among sexual minorities compared with heterosexuals Remafedi, Jurek, & Oakes, 2008) . One study found that Black, Hispanic, and White LGB college students smoked hookah at significantly higher rates compared with their heterosexual counterparts but found no differences among Asian and multiracial respondents (Blosnich et al., 2011) . The study by Blosnich et al. (2011) also examined little cigar, cigar, and cigarillo use by sexual orientation and race/ethnicity and found higher usage among LGB groups. However, the study authors combined these measures with clove cigarette use so it is difficult to draw conclusions about other tobacco products exclusively from these findings (Blosnich et al., 2011) .
Findings in this study are consistent with other nationally representative studies such as the National Longitudinal Study of Adolescent Health (Add Health). Russell et al. (2002) found fewer substance use and abuse differences based on same-sex or both-sex romantic attractions than would be expected from past studies. In this study, adolescents with bisexual partners were more likely to report alcohol, marijuana, and other drug use compared with those with opposite-sex or same-sex partners. Udry et al. (2002) found no differences in smoking for same-sex versus opposite-sex partners, but there was a difference in smoking prevalence when analyzing both-sex (bisexual) versus opposite-sex partner. In contrast, this study did not find a consistent pattern of higher tobacco product use among bisexuals compared with homosexual or heterosexual respondents, but does show a higher percentage of cigarette use in the LGB group compared with the heterosexuals.
When sexual minorities were categorized as lesbian, gay, bisexual, transgender or questioning (LGBTQ), tobacco use among the LGBTQ group was greater when compared with heterosexual respondents, though the difference lost statistical significance as the use of tobacco products decreased among those unsure of their sexual orientation ("questioning," or Q) . Our findings show that current alcohol use is the strongest predictor of tobacco use in the LGB group, which is consistent with significantly higher levels of alcohol and cigarette use across many demographic groups in young adulthood , and research suggesting that substance use is used as a coping mechanism for sexual discrimination (Institute of Medicine, 2011; Meyer, 2003) . Although LGB young adults reported higher levels of major depressive disorder and generalized anxiety disorder compared with heterosexuals, these were not statistically significant predictors of any current tobacco use in the multivariable models. Generalized anxiety symptoms did, however, predict current use of other tobacco products in the LGB subsample. Further research is needed to understand the complex interactions between mental health, alcohol, other drug and tobacco use, and emerging adulthood in sexual minority populations. High school education, alcohol use, and drug use were significantly associated with cigarette use in the multivariable model when controlling for sociodemographics, health, and substance use. Blosnich et al. (2011) found that these same risk factors (education, alcohol, and drug use), while common in the general population, were elevated in the sexual minority community. In addition, the Blosnich et al. (2011) study also finds younger age as a possible risk factor for cigarette use within the LGB population.
We reviewed the limited literature related to LGB and tobacco use. This study directly addresses and successfully overcomes the three challenges of the Institute of Medicine's call for collecting health data on sexual minorities in a longitudinal cohort (Institute of Medicine, 2011) by using validated measures of sexual identity . Our estimates of the sexual minority population identifying as LGB (6.2%) are at the higher end of the national averages for adults, which range from 2.9% to 6.8% of adult men and from 1.4% to 4.6% of adult women identifying as LGB (Institute of Medicine, 2011). One possible reason for the higher estimate in our study is the online data collection method since online surveys elicit higher reports of socially undesirable behavior than interviewer-administered surveys (Parks, Pardi, & Bradizza, 2006; Tourangeau & Yan, 2007) . This study also demonstrates the achievability of collecting this sensitive information in a young adult population, with only 1% of respondents selecting not to answer the sexual identity item. Lastly, the Institute of Medicine identifies the challenge of collecting quality samples from this relatively small population. This study addresses that concern by collecting a national, representative sample.
This study has several strengths, but findings should be considered within the context of some limitations. First, some analyses were limited by small sample sizes. Second, there was a high prevalence of Hispanic respondents in the transgender/ other and don't know/not sure categories. Finally, the current analysis is limited to cross-sectional data from the baseline survey. Future analyses will use longitudinal data to assess trends in young adult tobacco use over time.
To date, sexual orientation items have rarely been included on any national public health surveillance efforts. This lack of valid and accurate data prevents program developers and policy makers from addressing the health needs of sexual minorities (Lee, 2009 ). In addition, according to a recent article by Lee, Blosnich, and Melvin (2012) , the landmark 2011 report of Institute of Medicine on LGBT health (used as a blueprint for LGBT health policy) unfortunately discounts decades of evidence that cigarette smoking is higher among the sexual minority population compared with the general population. The report of Institute of Medicine indicated limited evidence of disparities in tobacco use for the LGBT population, but Lee et al. (2012) found that their general keyword search did not include terms specific to tobacco such as "tobacco" and "smoking," which eliminated upwards of 56 studies for their analysis on LGBT tobacco use (Lee, Blosnich, & Melvin, 2012) .
Our study highlights the significant disparities in tobacco use behaviors among sexual minority populations, and the recent prioritization of this issue by the U.S. government reiterates this need to identify the LGBT population in some national health surveys, including instruments with substance use measures like NATS, National Health Nutrition Examination Survey, and the National Survey of Family Growth (Brown, 2011; King et al., 2012) . As of 2013, the NHIS will collect data on sexual orientation following new standards for data collection under the Patient Protection and Affordable Care Act (Brown, 2011; Healthy People 2020 . Including surveillance items for this at-risk population in all health agencies at the local, state, and federal levels will improve our understanding of the unique health risks faced by sexual minorities and our ability to develop programming to address their needs.
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